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Introduction

27
The evolutionary success of ants has been attributed to their complex social metabolites as a defensive mechanism called self-medication (Shurkin, 2014) . 49 Therefore, we used the fire ant Solenopsis invicta as a model species because it is a 50 well-established model system for studying ant behavior (Qiu et al., 2015) . Like any 51 other social insects, S. invicta colonies, with their rich store of food as well as suitable 52 humidity and temperature, suffer attack from numerous pathogens and parasites 53 (Siebeneicher et al., 1992) . Given the fact that pathogenic infection cause behavioral 54 alterations in other invertebrates as mentioned above, we hypothesized that S. invicta, 55 being a dietary generalist, may change their feeding behavior after infection to 56 defense against pathogens.
57
Sociality is based on a trade-off between costs and benefits. For example, social 58 insect exchange their food with their nestmates by trophallaxis (mutual feeding), 59 which might favor the transmission of pathogens in colonies (Jouvenaz, 1986 ). 
Quinine voidance among various concentrations
153
To test whether the concentration of QUI influences choice, the method 
QUI preference after inoculation
161
The QUI preference of S. invicta infected by M. anisopliae was tested by food 162 intake of 1% agarose mixed with 5 mM QUI and 2 mg·ml -1 of brilliant blue. Each day 163 post inoculation (dpi), two infected and two control workers were placed in a box and 164 allowed to feed on agarose food for 24 h for each dpi, for a total of 4 dpi. Each 165 treatment was repeated 12 times (N = four replications for each of the three colonies).
166
Thereafter, two infected and two uninfected ants in each box were homogenized and 167 centrifuged separately. The absorbance (Abs) of each supernatant was measured using 168 a UV-Vis spectrophotometer (UV-1800, Shimadzu) set at a wavelength of 630 nm.
169
The amount of QUI intake was reflected by QUI consumption calculated according to 170 the absorption values by comparing with the concentration/absorbance using the 171 standard curve of food blue (Fig. S2) We videotaped the choice of S. invicta between 5 mM QUI and PURE from 1min 235 to 8 min to confirm at which time point ants made a choice (Fig. S3) . We found that at 
243
The effect of colony on QUI avoidance was not significant (F 2, 4.89 = 5.577, P = 0.06; 
QUI preference after inoculation
251
Results of Mauchly's test showed that the QUI preference data did not fit the 
Effect of infection status on trophallactic behavior
262
We found no significant impact of colony on trophallactic behavior (GLM: F 2, 263 1.551 = 0.861, P = 0.56, Fig. 3 ). There was a significant effect of treatment on the 264 trophallactic behavior of ants (GLM: F 1, 88 = 4.791, P = 0.031, Fig. 3 ). The inoculation 265 time also had a significant influence on trophallaxis (GLM: F 3, 88 = 2.958, P = 0.037).
266
However, there was no interaction effect of treatment and time on trophallaxis (GLM: and 4 dpi there were no significant differences in trophallactic behavior between 273 fungus-exposed ants and control ants (P > 0.05).
275
Effect of infection status on amount of food exchanged by trophallaxis
276
No significant impact of colony on amount of food exchanged by trophallaxis 4). Fungus-exposed S. invicta received significantly more food on 3 dpi compared to 283 controls (t-test, P = 0.005). However, on 1, 2 and 4 dpi there were no significant 284 differences in the received food amounts between fungus-exposed ants and controls
285
(P > 0.05; Fig. 4 ).
287
Discussion
288
The main aim of this study was to better understand the pathogenesis of M. 
326
Trophallaxis may favor the transmission of pathogens in a colony of fire ants 327 (Tschinkel, 2006) . However, in our study, the frequency of S. invicta workers 328 performing trophallaxis with their nestmates did not decrease due to infection status.
329
The trophallactic level of infected ants was maintained at the same level as controls at 330 1, 2 and 4 dpi, but showed a significant increase at 3 dpi. Similarly, de Souza et al. by mycelia growth may be responsible for the alteration of appetite (Zacharuk, 1971 ants and control ants for each day at P < 0. 05 (n = 12, GLM ANOVA). ants and control ants for each day at P < 0. 05 (n = 12, GLM ANOVA). 
